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CLAIMS 

1. Screw of an injection molding machine, characterized by the following facts: the screw 
of the injection molding machine has a flight formed over the entire body in the length direction; 

(a) a feed part, a compression part, and a measurement part are formed form the rear end 
to the tip end; 

(b) the groove diameter of the compression part is larger than that of the feed part; 

(c) the ratio of the lead length of the feed part to the diameter of the screw is in the range 
of 0.8-1 .0 and is set smaller than the ratio of the lead length of the aforementioned measurement 
part to the diameter of the screw. 

2. Screw of an injection molding machine, characterized by the following facts: the screw 
of the injection molding machine has a flight formed over the entire body in the length direction; 

(a) a feed part, a compression part, and a measurement part are formed form the rear end 
to the tip end; 

(b) the groove diameter of the compression part is larger than that of the feed part; 

(c) the ratio of the lead length of the measurement part to the diameter of the screw is in 
the range of 1 .0- 1 .3 and is set larger than the ratio of the lead length of the aforementioned feed 
part to the diameter of the screw. 

DETAILED EXPLANATION OF THE INVENTION 

[0001] 

INDUSTRIAL APPLICATION FIELD 

The present invention pertains to the screw of an injection molding machine. 

[0002] 
PRIOR ART 

In the conventional injection molding machine, a molding material fluidized under 
heating in a hot cylinder is injected into dies under a high pressure. After the molding material is 
cooled and solidified or hardened, the dies are opened to remove the molding product. Before 
injecting the molding material into the aforementioned dies, it is necessary to measure the 
injection amount. 
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[0003] 

The aforementioned injection molding machine can be classified into the plunger type, 
which propels a plunger to perform injection molding, and the screw type, which propels a screw 
to perform injection molding. The aforementioned measurement is carried out while the screw or 
plunger draws back. Figure 2 is a cross-sectional view illustrating the injection apparatus of the 
conventional injection molding machine. In the figure, (31) represents a heating cylinder; (32) 
represents a screw that is supported in said heating cylinder (3 1) in such a way that it can rotate 
freely, and move back and forth freely. The molding material (34) supplied from hopper (33) is 
guided into groove (35) and moves forward via feed part (36), compression part (37), and 
measurement part (38) accompanied by the rotation of screw (32). The material is accumulated 
at the tip end of screw (32). 

[0004] 

Said screw (32) is connected to a motor (41) for injection via driving spline shaft (39) and 
transmission mechanism (40). Also, since the thread (42) formed on driving spline shaft (39) is 
engaged with fastening nut (43), screw (32) can move back and forth while rotating by turning 
said motor (41) for injection. In addition, a spline (39a) is formed on said driving spline shaft 
(39) and is connected to screw motor (46) via gear (45). 

[0005] 

In this case, when screw motor (46) is driven to rotate screw (32), the molding material 
(34) supplied from hopper (33) is pressed to move forwards under the frictional feeding force 
generated by feed part (36). The material is heated by heating cylinder (31) while being further 
compressed in compression part (37), where the volume of groove (35) is reduced. The material 
is melted under heating. The melted material is fed to measurement part (38) and is accumulated 
in a prescribed amount each time at the tip end of screw (32) in said measurement part (38). 

[0006] 

PROBLEMS TO BE SOLVED BY THE INVENTION 

For the screw in the aforementioned conventional injection molding machine, however, 
when molding material (34) with less reduction in the volume during plasticization or when 
molding material (34) with a high viscosity in the melted state is used, the rotation torque of the 
screw becomes high. As a result, a stable measurement cannot be performed, and degasification 
cannot be satisfactorily performed. 
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[0007] 

In other words, when a phenol resin, melamine resin, diallyl phthalate resin, or other 
thermosetting resin is used, or when a powdery molding material obtained by adding an organic 
binder into a ceramic powder or metal powder is used, since the volume of molding material (34) 
is not significantly reduced during plasticization, the molding material (34) cannot flow 
smoothly from feed part (36) to compression part (37). 

[0008] 

Also, when a heat-resistant-grade resin and polyethylene resin with an ultrahigh 
molecular weight are used, or when methyl polymethacrylate, polycarbonate, or other 
engineering plastic resin is used, since the molding material (34) in a melted state has a high 
viscosity, said molding material (34) cannot flow smoothly from feed part (36) to compression 
part (37). Consequently, when screw motor (46) is driven to rotate screw (32), the rotation torque 
of the screw becomes high. 

[0009] 

In order to reduce the rotation torque of the screw, the difference in the groove depth 
between the measurement part (38) and feed part (36) of screw (32) is reduced to restrain the 
compression ratio. However, if the groove depth of measurement part (38) is fixed and the 
groove depth of feed part (36) is reduced, the amount of molding material (34) transferred to 
feed part (36) becomes unstable, and the measurement time tends to become nonuniform. Also, 
since molding material (34) starts to melt before it reaches compression part (37), degasification 
becomes insufficient. On the other hand, if the groove depth of feed part (36) is fixed and the 
groove depth of measurement part (38) is increased, molding material (34) is not fully kneaded 
in measurement part (38). As a result, non-melted molding material or color unevenness tends to 

[0010] 

The purpose of the present invention is to solve the aforementioned problems of the 
screw in the aforementioned conventional injection molding machine by providing a type of 
screw that can reduce the screw rotation torque during plasticization to make the molding 
material flow smoothly from the feed part to the compression part, and that can well perform 
degasification and prevent the occurrence of non-melted molding material and color unevenness. 
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[0011] 

MEANS FOR SOLVING THE PROBLEMS 

In the screw of an injection molding machine provided by the present invention, a flight 
is formed over the entire body in the length direction. Also, a feed part, a compression part, and 
measurement part are formed from the rear end to the tip end. The groove diameter of the 
measurement part is made larger than that of the feed part. Also, the ratio of the lead length of 
the feed part to the diameter of the screw is in the range of 0.8-1 .0 and is set smaller than the 
ratio of the lead length of the aforementioned measurement part to the diameter of the screw. 

[0012] 

Alternatively, the ratio of the lead length of the aforementioned measurement part to the 
diameter of the screw is in the range of 1.0-1.3 and is set larger than the ratio of the lead length 
of the aforementioned feed part to the diameter of the screw. 

[0013] 
FUNCTION 

According to the present invention, as described above, a flight is formed over the entire 
body along the length direction of the screw, which is arranged in a heating cylinder in such a 
way that it can rotate freely and move back and forth freely. Also, a feed part, a compression 
part, and a measurement part are formed from the rear end to the tip end. The groove diameter of 
the measurement part is made larger than that of the feed part. The molding material dropping 
from a hopper moves from the feed part to the compression part and is compressed in said 
compression part. The material is then heated to reduce the volume, and reaches the 
measurement part. The material is accumulated in a prescribed amount each time at the tip end of 
the measurement part. 

[0014] 

In this case, the ratio of the lead length of the feed part to the diameter of the screw is in 
the range of 0.8- 1 .0 and is set smaller than the ratio of the lead length of the aforementioned 
measurement part to the diameter of the screw. Alternatively, the ratio of the lead length of the 
aforementioned measurement part to the diameter of the screw is in the range of 1 .0- 1 .3 and is 
set larger than the ratio of the lead length of the aforementioned feed part to the diameter of the 
screw. 


[0015] 

Since the measurement part has a longer lead than the feed part, even if a molding 
material with a small reduction in the volume during plasticization or a molding material with a 
high viscosity in the melted state is used, it can be transferred to the measurement part in a 
relatively smooth manner. 


[0016] 

APPLICATION EXAMPLE 

In the following, an application example of the present invention will be explained in 
detail with reference to figures. Figure 1 is a schematic diagram illustrating the screw of the 
injection molding machine disclosed in the present invention. In this figure, (1 1) represents the 
screw, ( 1 2) represents a flight formed over the entire body of screw (11) along its length 
direction, and (13) represents a groove formed between the turns of flight (12). 

[0017] 

(14) represents a feed part formed at the read end of said screw (1 1). (15) represents a 
compression part. A solid molding material falling from a hopper (not shown in the figure) is fed 
to said feed part (14) and is heated by the heating cylinder while it moves forward in groove 
(13). The material reaches compression part (15). In said compression part (15), the groove depth 
of said flight (12) is gradually reduced. The aforementioned molding material is melted in a 
compressed state to reduce the volume and moves forward. Also, (16) represents a measurement 
part formed adjacent to said compression part (15). In measurement part (16), the molding 
material melted in compression part (15) is further melted and is fed to the tip of screw (1 1) in a 
prescribed amount each time. 

[0018] 

The compression ratio CR in screw (1 1) with the aforementioned configuration is shown 
CR = h f (D-h f )-lA m (D-h m ).l m (1) 

D: Diameter of the screw 

h f : Groove depth of feed part (14) 

d f : Groove diameter of feed part (14) 

l f : Lead length of feed part (14) 

h m : Groove depth of measurement part (16) 

d m : Groove diameter of measurement part (16) 

l m : Lead length of measurement part (16). 


In the conventional technology, the method of reducing the difference between the groove depth 
h r of feed part (14) and the groove depth h m of die measurement part (16) is adopted to reduce 
the compression ratio CR of the screw in order to decrease the rotation torque of the screw. 
However, as described above, the amount of the molding material transferred in feed part (14) 
becomes unstable, and the measurement time tends to become nonuniform. Also, the kneading 
property of the molding material in measurement part (16) is poor, and non-melted molding 
material or color unevenness tends to occur. 

[0019] 

In order to decrease the rotation torque by reducing the compression ratio CR of the 
screw without causing the aforementioned problems, either the lead length If of feed part (14) is 
reduced, or the lead length l m of measurement part (16) is increased. That is, 
1(/D = 0.8-1.0 (2) 

and is set smaller than usual, or 

Into =1.0-1.3 (3) 

and is set larger than usual. 
[0020] 

In this case, there is a prescribed relationship between the value of 1|/D and \JD and 
between the value of VD and the plasticization ability. The values of said lf/D and l m /D are set 
appropriately to satisfy this relationship and within the ranges shown in equations (2) and (3). 
Figure 3 shows the relationship of the lead length between the feed part and the measurement 
part. Figure 4 shows the relationship between the lead length of the feed part and the 
plasticization ability. 

[0021] 

As shown in Figure 3, there is a proportional relationship between the value of lf/D and 
the value of I m /D. Also, as shown in Figure 4, for the plasticization ability, that is, the amount of 
the molding material moved forward by screw (1 1) per time unit while it is being melted (kg/h), 
and the value of lf/D, the plasticizaation ability, tends to increase with the increase in the value of 
1(/D. Consequently, when it is necessary to increase the plasticization ability while reducing the 
rotation torque of the screw, the value of 1JD is set at a high level. On the other hand, when it is 
necessary to improve the kneading property while reducing the rotation torque of the screw, the 
value of lf/D should be set at a low level. 
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[0022] 

In compression part (15), the value of the lead length is smoothly changed from the lead 
length If of said feed part (14) to the lead length l m of measurement part (16). The present 
invention is not limited to the aforementioned application example. Various modifications can be 
made based on the main point of the present invention. These modifications are not excluded 
from the range of the present invention. 

[0023] 

EFFECTS OF THE INVENTION 

As explained above, according to the present invention, a flight is formed over the entire 
body along the length direction of the screw, which is arranged in a heating cylinder in such a 
way that it can rotate freely, and move back and forth freely. Also, a feed part, a compression 
part, and a measurement part are formed from the rear end to the tip end. The groove diameter of 
the measurement part is made larger than that of the feed part. The molding material moved from 
the feed part to the compression part is compressed and heated in said compression part to reduce 
the volume. 

[0024] 

In this case, the ratio of the lead length of the feed part to the diameter of the screw is in 
the range of 0.8-1 .0 and is set smaller than the ratio of the lead length of the aforementioned 
measurement part to the diameter of the screw. Alternatively, the ratio of the lead length of the 
aforementioned measurement part to the diameter of the screw is in the range of 1.0-1.3 and is 
set larger than the ratio of the lead length of the aforementioned feed part to the diameter of the 


[0025] 

Consequently, since the measurement part has a longer lead than the feed part, e 
molding material with a small reduction in the volume during plasticization or a moldin 
material with a high viscosity in the melted state is used, it ca 
part in a relatively smooth manner to reduce the rotation torque of the screw during 
plasticization. As a result, the molding material can flow smoothly and fully degassed. Also, the 
occurrence of non-melted material or color unevenness can be prevented. 


Figure 2 
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